I. Introduction
A vibration-damping composite steel sheet is composed of two skin steel sheets and a thin visco-elastic material (Fig. 1) . The damping steel sheet has a high damping quality and good formability. Therefore, the damping steel sheets have been applied to oilpans for large size diesel-engine trucks since several years ago. However, bend forming is very difficult for the damping steel sheet. The discrepancy or peel-off between the skin steel and core resin often occurs after the bend forming. In this paper, the effect of adhesive strength on the bendability in the damping steel sheet is discussed.
II. Experimental Method
An extra low carbon and extra deep drawing quality steel sheet was used for the skin steel sheet. A binding agent of butyral type resin was used for the visco-elastic material. After the resin was blended with a plasticizer, 0.1 mm thick films were made from the mixture by using a T-die film forming machine. Since the adhesive strength is closely concerned with the damping quality, the tensile shear strength (TSS) is changed in damping qualities of visco-elastic materials.1~ Measurement of TSS was submitted to JIS K6850, and the damping qualities were evaluated by loss factors (Q-1) using the mechanical impedance method.
U-and 90 deg-bend were adopted as bend forming tests. In U-bend test, radius of punch was 6 mm. In 90 deg-bend test, four kinds of punch radii were adopted. Radii of punch and die were the same size. Bending span is 70 mm. After bend forming, the discrepancy between two skin steels was measured.
III. Results
Tensile properties of four types of damping steel sheets are almost the same (Table 1) , because their configurations were the same. However, the H steel for high temperature use has the highest TSS (Fig. 2) . Photograph 1 shows the appearance of U-bend test pieces. Bent test pieces of the H and M steels exhibit good shapes, but those of the L and LL steels exhibit bad. The discrepancy of skin steels are not observed in the H and M steels, but discrepancies are observed in the L and LL steels (Fig. 3) . In large punch radius, their bend angles exceed those of conventional steel sheets. In small punch radius, however, the bend angles are smaller.
I V. Discussion
The H and M damping steel sheets which have higher TSS than 120 kgf/cm2 exhibit good bendability. The higher TSS is, the larger the shearing resistant of visco-elastic material becomes. Therefore, in the damping steel sheet with high TSS the discrepancy hardly occurs. And the material which is hard at Photo.
1. Appearance of U-bend test pieces. 
RT has high flexural modulus of elasticity (FME). Consequently, the bendability of damping steel sheets depends on the FME. FME of these materials were measured by following the JIS K7203, which are listed in Table 2 . The H and M steels have almost the same FME as the conventional steel sheet. Therefore, they exhibit similar behavior in 90 deg-bend test (Fig. 5) . In addition, as they cannot be easily bent because of their high FME, discrepancies hardly occur. On the other hands, the LL and L steels having low FME can be easily bent, and discrepancies occur. Therefore, when the punch radius is small, namely, the bending load works concentratedly, the bend angles in the LL and L steels are smaller than those in the conventional steel sheet. But when the punch radius is large, the bend angles in the LL and L steels are larger than those in the conventional steel sheet. This is because that the bending load is dispersed due to their soft visco-elastic materials.
V. Conclusion
The effect of tensile shear strength (TSS) on the bendability of vibration-damping composite steel sheet was studied and following results are obtained:
(1) The bendability of damping composite steel sheet is closely concerned with TSS.
(2) Damping steel sheets which have higher TSS than 120 kgff cm2 exhibit the good bendability.
(3) The lower TSS is, the worse the bendability is, namely, the discrepancy increases and the shape of bent test piece becomes bad. Table  2 . Flexural modulus of elasticity.
